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CLAIMS 
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1 Ahree-aiBen.ional l^age photographing apparatus for 
ac^lrlng — "o. re^irea .or a.sp.a,.„g a three- 

5 „„.X LU an oh,ect a .pace, comprising: 

a sll)S tographing .eans for photographing the oh:eot 
to generate V^Lsionai i»age infor^tion of the oh.ect: ana 
photographihgVr\ction control .eans for se^entialiy 

hotoara^mg direction of the photographing means, 
changing a photograp^ina " 

■ .1 imaae photographing apparatus 
2 k three-almensional image poo^ a 

accoraing to ciai. i , »nerein the photographing airection control 
„eans has aeflectlng means .hich is proviaea hetween the oh.ect 
ana the photographing means ana .hlch aef lects light h. selecting 
16 a airection for inciaent light. 

3 Athree-almensional Image photographing apparatus 

accoraing to ^ ■ — ^ ^"""^ """"" ^"""^ 
^ans has arlLg^ans for moving the photographing means. 



4 k ihre\a4/""^' "^'^ photographing apparatus 
iVeW the photographing airection control 
accoraing to Claim lyWierein i 

\/ \ fiir moving a part of an optical system 
means has ariving(meank for moving 

p^viaea hetween \ohV\.a the photographing means. 

5. . three-aimension\lmage photographing apparatus 
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acccain, toWa« 1. wnere.n the p.oto,r.pnin. a.rection control 

'A\ ^sr*.r.ti.on that is the same for all 

means sets a pxiy^uyx^^..^-. — 

pixels o. th^^ai^nsionax iaage i„f o,:«tlo„ »a se^entlally 
changes the ph'o^raphing direction. 

. 6 A \hree-ai™en=ional i^age photographing apparatus 

1^ according to cL - — "^"^ 

f „ans sets a phlgr— " 

pi^el o* the two-Lensional i^ge infor^tion and se^entialiy 

10 Changes the photogA^hing direction for each pixel. 

7 A meth\d for photographing a three-diniensional i^age 
,„r ac-^iring iige infor»tion reguired for displaying a 
.hree-di^ensional W of an ohject in a space, the .ethod 

15 including: \ \ 

a photogra^AU for photographing the object with a 

Single photographilJUs to generate t„o-di.e„sional i^ge 

information of the oWN; ; Vd 

a Photographing Vection controlling step for 
20 seguentially changing a Votographing direction at the 
photographing step. \ 

8 V"«>^ Photographing a three-di»ensional image 
. according \ Claim 7. wherein the photographing direction 
^5 controlling Lp deflects light hy selecting a direction for 
incident lightVtwe^ the ohject and the photographing means. 
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thereby ch^ging the photographing direction. 

9. A method for photographing a three-dimensional image 
according to Claim 7, wherein the photographing direction 
controlling step changes the photographing direction by moving 
the photographing means. 



A\method for photographing a three-dimensional image 
according t\ /^IcLim 7 , wherein the photographing direction 
controllin'g step changes the photographing direction by moving 
a part of an optic^V system provided between the object and the 



ig. means \ 



photographing^ 

11. A meti>pd\for photographing a three-dimensional image 
according to Claim\ 7, wherein the photographing direction 
controlling step sets>a photographing direction that is the same 
for all pixels of the\ two-dimensional image information and 
sequentially changes thA photographing direction. 

12. A method for photographing a three-dimensional image 
according Ao Claim 7, wherein the photographing direction 
controlling step sets a photographing direction that is different 
for each pixei of the two-dimensional image information and 
sequentially chaises the photographing direction for each pixel. 

13. A three-dimensional image photographing apparatus for 
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acquiring image information required for displaying a three- 
diiueiislorial in;agc of object in a space, comprising: 

photographing means for photographing the object to 
generate two-dimensional image information of the objects- 
photographing direction setting means for setting a 
photographing direction for the photographing means, capable of 
setting a different photographing direction for each pixel of the 
two-dimensional image information; and 

photographing control means for controlling the 
photographing direction setting means to acquire two-dimensional 
image information with a low resolution that is lower than the 
resolution of the photographing means in every photographing 
direction that can be set, and for repeatedly performing a process 
of generating the two-dimensional image with the low resolution 
while changing pixels to which a specific photographing direction 
is assigned, to acquire two-dimensional image information with 
the same resolution as the resolution of the photographing means 
in every photographing direction that can be set. 

14. A three-dimensional image photographing apparatus 
according to Claim 13, wherein the photographing control means 
divides a two-dimensional image region into a plurality of 
sub-regions each having A pixels (A is an integer equal to or 
greater than 2) and sets each of all the photographing directions 
that can be set for one pixel in each of the sub-regions to acquire 
the two-dimensional image information with the low resolution. 
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the low resolution being 1/A of the resolution of the photographing 
means, anu repcatc e pro'^^Rs of qenerating the two-dimensional 
image information with the low resolution A times while changing 
pixels to which a specific photographing direction is assigned 
5 in the sub-regions, to acquire the two-dimensional image 
information with the same resolution as the resolution of the 
photographing means. 



□ 15. A three-dimensional image photographing apparatus 

ti} 10 according to Claim 14, wherein the photographing control means 

Cfi 

Hi divides all of the photographing directions that can be set into 

yl 

'dl groups each consisting of A photographing directions and 

m 

- repeatedly performs a process of generating the two-dimensional 

c:i 

j| image information with the low resolution in the A photographing 

III 

15 directions to acquire two-dimensional image information with the 

Car 

low resolution in all of the photographing directions that can 
be set. 



16. A three-dimensional image photographing apparatus 
20 according to Claim 13, wherein the photographing direction 
setting means has defecting means which is provided between the 
object and the photographing means and which deflects light by 
selecting a direction for incident light. 
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17. A method for photographing a three-dimensional image 
for acquiring image information required for displaying a 
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tnree-di.ensional i.age of an o.3ect in a space using: 

... .K.^nnrarhinq the object to generate 
photograpniny mca"^ - — r - - 

p.otograpM„. direction settln, «a„s for settin. a p.oto«rap.i„, 
6 erection for t.e photo^rapMn, ™ea„s. capa.la of setting a 
different photographing direction for each pixel of the two- 
dl^ensional lo^ge Information, the method Including: 

a first step for controlling the photographing dlrectxon 

.coulre t»o-aimenslonal linage Information »lth 

setting means to acquire twu 

10 a low resolution that Is lower than the resolution of the 
photographing means In every photographing direction that can he 

set; and 

asecondstepforrepeatedlyperformlngtheflrststepwhlle 
Changing pixels to which a specific photographing direction Is 
15 assigned, to acgulre two-dimensional Image Information with the 
same resolution as the resolution of the photographing means In 
every photographing direction that can he set. 

13. A method for photographing a three-dimensional image 

. -Fircst Step divides a two- 

20 according to Claim 17. wherein the first step 

dimensional image region Into a plurality of suh-regions each 

sets each of all the photographing directions that can he set for 
„„e pixel in each of the suh-reglons to ac^lre the two-dimensional 
25 image information with the low resolution, the low resolution 
hemg 1/A Of the resolution of the photographing means, and the 



89 



second step repeats the first step A times while changing pixels 
ro wiiicii a specific pho^"'^graphinq directions is assigned in the 
sub-regions to acquire the two-dimensional image information with 
the same resolution as the resolution of the photographing means . 

19. A method for photographing a three-dimensional image 
according to Claim 18, wherein the first step divides all of the 
photographing directions that can be set into groups each 
consisting of A photographing directions and repeatedly performs 
a process of acquiring the two-dimensional image information with 
the low resolution in the A photographing directions to acquire 
two-dimensional image information with the low resolution in all 
of the photographing directions that can be set. 

20. A three-dimensional image display apparatus for 
displaying a three-dimensional image of an object in a space by 
projecting a plurality of pieces of two-dimensional image 
information of the object obtained by viewing the object in 
different viewing directions, in projecting directions that are 
associated with the respective viewing directions, comprising: 

projecting means for projecting the two-dimensional image 
information of the object; 

projecting direction setting means for setting a 
projecting direction for the projecting means, capable of setting 
a different projecting direction for each pixel of the two- 
dimensional image information; and 
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display control means for displaying a three-dimensional 
image wiLli a lev; re:?ol"^■^on bv controlling the projecting 
direction setting means to project two-dimensional image 
information with a low resolution that is lower than the resolution 
5 of the projecting means in every projecting direction that can 
be set, and for repeatedly performing a process of projecting the 
two-dimensional image information with the low resolution while 
changing pixels to which a specific projecting direction is 
P assigned, to display a three-dimensional image with the same 

gij 10 resolution as the resolution of the projecting means, 

Cfi 
m 

m 

. n 



21. A three-dimensional image display apparatus according 
to Claim 20, wherein the display control means divides a two- 
dimensional image region into a plurality of sub-regions each 
15 having A pixels (A is an integer equal to or greater than 2) and 

a 

sets each of all the projecting directions that can be set for 
one pixel in each of the sub-regions to project the two-dimensional 
image information with the low resolution, the low resolution 
being 1/A of the resolution of the projecting means, thereby 

20 displaying a three-dimensional image with a low resolution, and 
repeatedly performs a process of projecting the two-dimensional 
image information with the low resolution A times while changing 
pixels to which a specific projecting direction is assigned in 
the sub-regions, to display the three-dimensional image with the 

25 same resolution as the resolution of the projecting means. 
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22. A three-dimensional image display apparatus according 
to Claim 21, whereiii llr^c display r-nntrol mesuis divides all of the 
projecting directions that can be set into groups each consisting 
of A projecting directions, and repeatedly performs a process of 
projecting the two-dimensional image information with the low 
resolution in the A projecting directions to project the two- 
dimensional image information with the low resolution in all of 
the projecting directions that can be set. 

23 . A three-dimensional image display apparatus according 
to Claim 20, wherein the projecting direction setting means has 
deflecting means for deflecting light by selecting a direction 
for exiting light. 

24. A method for displaying a three-dimensional image for 
displaying a three-dimensional image of an object in a space by 
projecting a plurality of pieces of two-dimensional image 
information of the object obtained by viewing the object in 
different viewing directions, in projecting directions that are 
associated with the respective viewing directions, using 
projecting means for projecting the two-dimensional image 
information of the object and projecting direction setting means 
for setting a projecting direction for the projecting means, 
capable of setting a different photographing direction for each 
pixel of the two-dimensional image information, the method 
including : 
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a first step for controlling the projecting direction 

. .,.,«.flin,ensional linage information with 

setting memia cx^m^-*- — 

a low resolution that Is lo,er than the resolution of the 
projecting «ans In every projecting direction that can he set. 
6 therehy displaying a three-dimensional l«9e with a low 

resolution; and 

a second step £or repeatedly performing the first step while 
Changing pixels to which a specific projecting direction is 
assigned, to display a three-dimensional Image with the same 
10 resolution as the resolution of the projecting means. 

25. A method for displaying a three-dimensional image 
according to Claim 24, wherein the first step divides a two- 
aimensional Image region into a plurality of sub-regions each 
15 having . pixels is an Integer e^al to or greater than 2, and 
sets each of all the projecting directions that can he set for 
one pixel in each of the suh-reglons to project the two-dimensional 
l^age information with the low resolution, the low resolution 
being 1/A of the resolution of the projecting means, thereby 
20 displaying the three-dimensional image with the low resolution, 
and the second step repeatedly performs the first step A times 
While Changing pixels to which a specific projecting direction 
IS assigned in the sub-regions to display a three-dimensional 
image with the same resolution as the resolution of the projecting 
25 means . 
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26. A method for displaying a three-dimensional image 
according to Claim 25, wlierein the fii-st step divides all of the 
projecting directions that can be set into groups each consisting 
of A photographing directions, and repeatedly performs a process 
of projecting the two-dimensional image information with the low 
resolution in the A projecting directions to project the two- 
dimensional image information with the low resolution in all of 
the projecting directions that can be set. 



10 27. A three-dimensional image display position converting 

apparatus used in a system for displaying a three-dimensional 
image of an object in a space by projecting a plurality of pieces 
J^": of two-dimensional image information of the object obtained by 

viewing the object in different viewing directions, in projecting 
15 directions that are associated with the respective viewing 
directions, the apparatus converting the position of the 
three-dimensional image of the object displayed in the space and 
comprising: 

quantity- of -movement calculating means for identifying a 
20 quantity of a movement of a position of the two-dimensional image 
information in a direction in the plane thereof that is required 
for moving a position of the three-dimensional image by a specific 
quantity of movement, based on information on the quantity of 
movement of the position of the three-dimensional image and the 
25 viewing directions or the projecting directions; and 

position changing means for changing the position of the 
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„o.di.e„sional i»age information the ^antitv o. ~t 

^_mr^vftment calculating means. 

identified Dy tn** ■« 

as A three-al^ensional image display position converting 
5 apparatus accoraing to Ciai. 2, , wh«ein t.e ^antity-o.^nt 
oaicuiating means identifies t.e ...antity of movement of the 
position of tne t.o-.imensionai image information as a value 
proportionate to ^mi- is expressed .y . - a . tanSi *ere 
... represents the ^antity of ™t of the three-dimensional 
10 image and U represents the viewing directions or the projecting 
directions . 

29. A three-dimensional image display position converting 

^«riaim27 wherein the position changing 
apparatus according to Claim 27, wn 
15 means has, storage means for storing the two-dimensional image 
.„.ormation, and address control means for changing the position 
the two-dimensional image information hy controlling write 
.adresses for writing the information in the storage means and 
read addresses for reading the information from the storage means . 

30 A three-dimensional image display position converting 
apparatus according to Claim 2,. the apparatus heing provided in 
, three-dimensional image photographing apparatus for 

■ ^ n nlurality of viewing directions to 
photographing an object in a pluraiiT:y 

. . Plurality of pieces of two-dimensional image 
25 generate a plurality v 

^ obiect in different viewing directions, 
information of the obDect in ux 
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. .. . n=,i imaae display position converting 

ii. A 

apparatus according to Clai™ 27, the apparatus being provided in 
a three-di-^nsional i^age dispiay apparatus for displaying a 
three-di.ensionai i«age of an oMect in a space by projecting a 
plurality of pieces of two-di^sional i»age information of the 
Object Obtained by viewing the object in different viewing 
directions, in projecting directions that are associated with the 
respective viewing directions. 
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32 A method for converting a display position of a 
three-dimensional image which is used in . system for displaying 
a three-dimensional image of an object in a space by projecting 
a plurality of pieces of two-dimensional image information of the 
15 Object Obtained by viewing the object in different viewing 
alrections. in projecting directions that are associated with the 
respective viewing directions, and which is used for converting 
the position Of the three-dimensional image of the object in the 

space, the method including: 
20 a ^antity-of-movement calculating step for Identifying 

• 4.^ rt-F the two-dimensional image 
a quantity of a movement of a positron of the two a 

information in a direction in the plane thereof that is required 
for moving a position of the three-dimensional image by a specif rc 

4. on information on the quantity of 

quantity of movement, based on inrorm 

25 movement of the position of the three-dimensional image and the 
Viewing directions or the projecting directions; and 
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a position changing step for changing the position of the 
t«n.aim«n«ional image information by the quantity of movement 
identified by the quantity- of -movement calculating step. 

5 33. A method for converting the display position of a 

three-dimensional image according to Claim 32. wherein the 
quantity-of -movement calculating step identifies the quantity of 
movement of the position of the two -dimensional image information 
as a value proportionate to "b" which is expressed by b = a x tanSi 

10 where "a" represents the quantity of movement of the three- 
dimensional image and 61 represents the viewing directions or 
projecting directions. 

34. A method for converting the display position of a 
15 three-dimensional image according to Claim 32. the position 
changing step changes the position of the two-dimensional image 
information by controlling write address for storing information 
in storage means for storing the two-dimensional image 
information and read address for reading the information from the 
20 storage means. 



